Abstract Aims-The study was designed to investigate the bacterial flora of the operating field during routine cataract surgery and the source of intraocular lens contamination during the surgery. Methods-The normal flora of the external eye and fornices of 17 patients undergoing selective cataract surgery was determined preoperatively. Swabs taken from the eyelid surface and lashes showed coagulase negative staphylococci (CNS) Material and methods Seventeen patients, nine male and eight female and without an active infectious disease, were entered into the study. Their ages ranged from 22 to 82 (mean 75) years. Preoperatively, three cotton wool swabs moistened in sterile saline were used to sample the skin of the upper lid, the base of the lashes, and the lower fomix of each patient. This was performed in the ward.
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Ocular preparation in theatre included cleaning of eyelids and lashes with chlorhexidine acetate BP 0.02%, 1/5000 dilution.
Lashes were not cut and no prophylactic topical or systemic antibiotics were used. Patients were draped with disposable 3M perforated ophthalmic sheet 1064, and an adhesive barrier (3M steridrape 2035) was used to keep the lashes away from the field of the surgery.
Thirty four sterile PMMA IOLs were used in the operating theatre (none of the IOLs were irrigated before use). After draping each patient, the upper lid was pulled up and a sterile IOL was touched onto the upper bulbar conjunctiva using a sterile forceps (total 17). It was then placed in a sterile container and immediately transported to the laboratory.
Peroperatively, a control lens was placed on the drape within 2-4 cm of the edge of the steridrape (total 17). It was left in this position for the duration of surgery, 20 to 40 (mean 30 minutes). It was then placed in a sterile container and immediately sent to the laboratory.
Two settle plates, one containing Columbia agar with 7% horse blood and the other containing Lab M fastidious anaerobic agar with 7% horse blood and nalidixic acid, were exposed in the operating theatre in each instance to monitor airborne contamination.
Swabs and IOLs were cultured without delay, onto Columbia blood agar plates containing 7% horse blood, and onto Lab M fastidious anaerobic agar plates (FAA) containing 7% horse blood and nalidixic acid as a selective agent. Lenses were then dropped into cooked meat medium which was incubated at 370C. Blood agar plates were incubated at 370C in 10% carbon dioxide; FAA plates were incubated at 370C.
All plates were examined after incubation for 48 hours, 1 week, and 2 weeks. Cooked meats were subcultured at 48 hours, 1 week, and 2 weeks. Each morphologically distinct colony was Gram stained.
Propionibacterium acnes was isolated on FAA medium after incubation for between 48 hours and 10 days. It was identified by the following characteristics: failure to grow aerobically, Gram positive rods on Gram stain, catalase positive, and biochemically by the rapID ANA One isolate of P acnes from each patient was tested for sensitivity to 19 antibiotics (Table 3) . Oxford S aureus NCTC 6571 was used as a control.
Results
Studying the swabs taken from the skin of the eyelids, all 17 patients (100%) had CNS, 12 (70%) had P acnes, one (6%) had Corynebacterium, one (6%) had Peptostreptococcus. Culture of the swabs from eyelashes showed 12 patients with CNS (70%), eight with P acnes (47%), five with Corynebacterium (30%). Swabs of the conjunctival sac grew CNS in 12 patients (70%), P acnes in eight (47%), S aureus in one (60/o), Corynebacterium in one (6%), and Candida in one (6%) patient (Table 1) . Results of cultures taken from the 17 lenses touched onto the upper bulbar conjunctiva were as follows: CNS in 14 patients (82%), Bacillus species in three (18%), P acnes in three (18%), S aureus in two (12%), and Corynebacterium in one (6%) patient (Table 1) .
Interestingly from 17 lenses left on the drape during the surgery, 18 (47%) grew CNS, two (12%) Corynebacterium, and one (6%) Bacillus species ( Table 1) .
The rate of the positive cultures from each source are shown in Table 2 . At least 70% of cultures were positive. Settle plates during each operation yielded low colony count which included small numbers of CNS (less than two colony forming units per square foot per minute). P acnes was not found as an airborne contaminant. Table 3 shows the sensitivity of P acnes isolated for each patient. Staphylococci growth was not tested against a wide spectrum of antibiotics but they were universally sensitive to vancomycin. Discussion CNS can be cultured in less than 24 hours in the laboratory. It has a high presence in the normal flora of the skin. It has been shown to adhere to the IOL by direct contact or exposure to air.4
In this study CNS was present in the external eyes of all patients. In 70% CNS was isolated both from the external eye and from the fornices. Eighty per cent of the lenses in contact with the bulbar conjunctiva and almost half of the control lenses left on the drape during the surgery were also contaminated by this organism. This can cause an early and in rare occasions a late onset postoperative infection after insertion of the IOL.3 S aureus was present in one patient's fornix and grew from two IOLs in contact with the conjunctiva. Its role in postoperative endophthalmitis is not disputed.
The high prevalence of P acnes in the operating field of patients in this study is of particular interest considering the recently known role of Propionibacterium in postoperative uveitis.6 P acnes was isolated from one or more sites in all but two patients in this study, a much higher prevalence than in previous studies.7 8 This may be due to the fact that each sample was immediately dealt with in accordance with the recommendations made by Meisler et al for the isolation of anaerobes.9 P acnes tends to loculate within the capsular bag after cataract surgery. It may cause a persistent and relatively indolent inflammation.10 Of 17 patients in whom the IOL was touched onto the conjunctiva, three IOLs were tested positive for P acnes (1 8%). Postoperative uveitis developed in one of them.
Although the incidence of intraocular infection by Propionibacterium has been estimated to be as low as 0-0864-051%, this would be significant when one considers both the number of patients undergoing cataract surgery and the severity of the complications. Propionibacterium endophthalmitis can present from 2-10 months after the surgery.9 Hence, in case of late onset endophthalmitis, special effort should be made to isolate propionibacteria. Even under optimal anaerobic conditions in the laboratory it takes 2 to 7 days to culture Propionibacterium. The sensitivity and resistance of P acnes to antibiotics shown in Table 3 , corresponds with previous studies.8 There is no doubt that the eyelashes and the conjunctival sac can be a source of contamination of the IOL by direct contact. Andreason et al 10 have suggested the use of a sterile adhesive barrier between the surgical field and the eyelids and facial skin. They have also proposed irrigation of the conjunctival sac with a sterile 0-9% saline solution just before surgery. However, it is possible that the irrigation of the conjunctival sac may wash organisms hidden within the surface crypts of the conjunctiva to the operation field where they remain. 1 1 It is significant that the lenses left on the sterile drape for the duration of surgery picked up bacteria from the air in the theatre in 11 out of 17 cases. Bacterial cell count in theatre on the same day was within an acceptable level.
The electrostatic surface charge of the IOL attracts the bacteria. Therefore, it might be appropriate to incorporate a broad spectrum antibiotic into irrigation fluid used during cataract surgery.'2 We have used gentamicin routinely for such purposes (0-8 mg/100 ml).
We have now added vancomycin (2 mg/i 00 ml) for a more appropriate cover (Table 3) .
In this study the presence of S aureus, CNS, and P acnes in the operating field of the patients undergoing standard cataract surgery has been shown. These can be the source of intraocular infection either by contamination of the IOL13 or direct intraocular inoculation. Staphylococci can cause an early, and Propionibacterium a late onset endophthalmitis. Microbes of the external eye and fornices by direct contact and organisms in the air attracted by the electrostatic surface charge of the IOL can cause postoperative inflammation and infection. Careful preoperative preparation of the external eye, use of sterile adhesive barriers to keep the eyelashes away from the field of the surgery, and use of appropriate antibiotics in the infusion solution have been suggested. Special attempts should be made to identify the above organisms, especially anaerobes, in postoperative inflammation.
